Within recent years great advances have been made in our knowledge of the exciting factor in the production of rickets, and as a consequence of this many new methods of treating the disease have been introduced. The widespread incidence of rickets makes an investigation of the value of the different forms of treatment a matter of great practical importance. The object of the present work is to demonstrate the relative value of some of these different methods by a comparative study of their influence on the radiological picture, the calcium and phosphorus conteuts of the blood. and the retentions of calcium and phosphorus.
Although the absence of sunlight as a cause of rickets was suggested by
Huntly1 as long ago as 1889 it was not until 1919 that, in consequience of the work of Huldschinsky2 definite evidence was brought forward. This author was successful in effecting cure by exposure of the body to ultra-violet rays emanating from a mercury-vapour quartz-lanp. Since then many workers have publishedtheir results with this therapeutic measure, and it is now generally accepted that the length of time which elapsas before healing becomes apparent in radiograms is from two to five weeks. Chick3 in Vienna noted healing in from two to four weeks after commencement of irradiation and Carter Braine and Osman4 report cases in which healing appeared after two to five weeks of ultra-violet ray therapy. In a series of five cases Kramer, Casparis and Howland5 reported the effect of irradiation on the X-ray picture and the blood serum findings. They noted that healing became evident within four weeks from commencement of treatment and that the inorganic phosphorus content of the blood rose from 3 to 6 mgrm. per 100 c.cm. of serum in 6 to 11 weeks. Fewer cases have been reported in which the retention of lime has been studied. In 1921 Meyer6 contrasted the effect of cod-liver oil and that of ultraviolet light on craniotabes, and concluded that ultra-violet light was equal, or even superior, to cod-liver oil. In two cases he found a considerable increase in the retention of lime during ultra-violet light treatment. Orr, Holt, Wilkinis and Boone7 have also reported an increase in the retentions of CaO and P,);; in cases of infantile rickets treated with ultra-violet light.
Although there have been many reports on the effect of administration of various preparations of irradiated ergosterol on the course of rickets, so far no observations have been published on the effect of this substance in therapeutic doses on the retention of CaO and P205. Karelitz8, giving vigantol in doses 13'2 E ARCHIVES OF l)ISEASE IN CHILDHOOD equivalent to 3-3 mgrm. of irradiated ergosterol (laily, founld healing in the radiographic picture as early as 7 days. The average time of the first appearance of healing however was 21 days from commencement of treatment, and the inorganic phosphorus content of the serum rose to normal in 14 to 21 days. Gyorgy9, Vollmerlo and other German workers also using vigantol have reported similar results. In a series of 5 cases treated with radiostol Aidin5' found the earliest radiological evidence of healing in from 3 to 8 weeks.
Present investigations.-In the present investigation different methods of treatment were studied in 14 cases of active rickets. The course of the disease was followed in all cases in weekly radiograms for at least three weeks before the commencement of treatment, and with two exceptions, the patients were in hospital during the entire period of observation. The effect of treatment was noted (1) on the calcification of the bones as seen on radiological examination, (2) oni the calciuim and inorganic phosphorus contents of the blood serum, and (3) on the retentions of CaO and P205.
METHODS. The method used for the determination of the calcium content of the serum was that of Kramer and 'Tisdall2, and Tisdall's13 method *was used for the determination of the inorganiic phosphorus content of the serum. fn all cases in wlhich it was possible a metabolic study wNas made before treatment and duirinig the second wi-eek of treatment. Each metabolic study extended over a period of seven lays, the diet being constaint for at least three days prior to the actual metabolic investigation. The ustual gravimetric methods were used for the determination of CaO in urine and of P205 in faeces, urine, ancd milk. Lime in the fwces and milk was precipitated as oxalate and titrated with deci-normal permanganate.
The cases are divided into four groups according to the method of treatmnent employed.
Group 1 consists of five cases who received direct irradiation of the skin. Of these, three were examples of ordinary infantile rickets, and the other two were older children, a boy aged 91 years and a girl aged 12 years. The boy (Case 4) was admitted to hospital on account of difficulty in walking: he had first started to walk at the age of 3 years but always tired quickly and tended to fall: from the age of 6 years till the date of admission the condition became worse: on admission he appeared small (12 cm. below average height) but well nourished with epiphyseal enlargement and marked genu valgum. In the case of the girl it was noted that the knee had been 'turned in ' for one year, during the last mnonth of which, she dragged the right leg in walking. She was. a fair-sized girl with a slight degree of genu valgum. In both these cases radiological examination showed a fairlv marked degree of active rachitic change.
Treatment was begun by exposing the back for 2 minutes to radiations from a mercury-vapour quartz-lamp at a distance of 4 ft. The exposures were increased daily according to the tolerance of the skin.
Group 2 includes four examples of infantile rickets treated with radiostol. Three of the children received 4 min. of a solution of radiostol in oil three times daily; and one, who was an out-pati-nt (Case 9) was given two radiostol pellets daily.
In Group 3 are three cases (one of which, Case 10, was an out-patient)
Group 4 includes two cases treated with one drachm of cod-liver oil three times daily.
The results are summarized in Table 1 In Case 7, which had had an initial serum calcium of 8-5 mgrm. and serum phosphorus of 4-0 mgrm. the values of both rose rapidly to 11-1 and 6-1 mgrm. respectively after treatment for three weeks. GROUP 3. In the two in-patients (Cases 11 and 12) who were treated with vigantol, Chvostek's sign was present and both had laryngismus. The serum calcium was very low, being 5-1 mgrm. in Case 11, and 4-0 mgrm. in Case 12. After three weeks treatment the value for the serum calcium rose in the former to 9-1, and in the latter to 10-2 mgrm. (Chart IV). In Case 10, which was treated as an out-patient, the initial serum calcium was normal. The serum phosphorus which was 2-0 before treatment rose to 4-1 mgrm. in 2 weeks (Table 1) weeks of treatment this figure varied between 8-8 and 9-2 mgrm., and then rose to 10-8 at the end of 7-weeks while the value for the serum phosphorus showed a gradual increase from 2-1 to 5-4 mgrm. In the other patient (Case 13) whose serum calcium was normal, the serum phosphorus showed a more rapid increase, reaching a maximum of 7 mgrm. in 6-weeks (Chart V).
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From these results it will be seen that the blood changes produced by the different methods of treatment were very similar, although with the use of radiostol the increase in serum phosphorus was somewhat less marked.
Metabolism studies.-A study of the calcium and phosphorus metabolism was obtained in one case of infantile rickets from each of the four groups. The results are shown in Table 2 . In all the cases before treatment the classical picture of active rickets was found, namely, a high faecal output of CaO and P205. During treatment a very high retention of CaO and P,05 was brought 
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Metabolism studies were also obtained in the two older children belonging to Group 1 (Table 3) . Owing, however, to the slight differences in the mode of excretion and retention at this later age these figures carinot be compared (lirectly with the figures for the metabolic studies in the younger patients. In both patients before treatment there was a high faecal output of CaO and duces immediate and rapid healing, it is not from a practical standpoint the method of choice. The disadvantages of this method include the initial cost of the apparatus, the necessity for constant skilled supervision to avoid damage from excessive exposure, and the frequent regular attendance of the patient at the clinic. The simple oral administration of a preparation rich in the anti-rachitic agent would seem at once more convenient for doctor and patient. In choosing between cod-liver oil and preparations such as radiostol and vigantol the question of cost is important, particularly in view of the large numbers of children requiring treatment in hospital practice and welfare clinics. From this aspect cod-liver oil is undoubtedly the method of selection. An objection which has frequently been raised to the use of cod-liver oil is the difficulty met with in inducing children to take it. Our experience, however, has been that most children do not object to it and in the few who do, a little persistence usually overcomes any initial dislike. A more important objection is the variable content of the anti-rachitic vitamin in different brands of the oil, but the use of a brand of known anti-rachitic value readily overcomes this disadvantage.
Summary. Effective healing was brought about by each of the four methods of treatment. In the mineral metabolism of every case there was produced to a marked degree the changes typical of the healing phase of the disease. The highest retentions of CaO and P205 occurred during treatment with direct irradiation, but equally rapid healing as judged radiologically and from estimations of the serurm calcium and phosphorus was produced by the use of cod-liver oil and vigantol. A somewhat slower improvement, as estimated by all standards, occurred during the administration of radiostol.
